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(54) PHOSPHONATE NUCLEOTIDE COMPOUNDS 

(57) A phosphonate nucleotide compound represented by formula (I): 



S-R l 

N N A N^NH 2 
0 

II 

CH*CH0CH*P— 0R ; 
R* OR 1 



(i) 



(wherein R 1 is a C r C 6 alkyl group or the like, R 2 is a hydrogen atom, a C,-C 4 alkyl group substituted by one or more 
halogen atoms or the like. R 3 is a hydrogen atom, a 0,-04 alkyl group substituted by one or more halogen atoms or the 
like, R is a hydrogen atom, a 0,-0, alkyl group substituted by one or more halogen atoms and X is a carbon atom or 
a nitrogen atom), a salt thereof, a hydrate thereof or a solvate thereof, as well as a medicament containing the same. 

It is useful as an antiviral agent for human immunodeficiency virus, herpes simplex virus, hepatitis B virus or the 
like and as an antitumor agent. 
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Description 
TECHNICAL FIELD 

[0001] This invention relates to novel phosphonate nucleotide compounds, more particularly rt relates to novel phos- 
phonate nucleotide compounds which have antiviral activity and are useful as medicaments, their salts their hydrates 
or their solvates. 7 

BACKGROUND ART 

[0002] Infectious viral diseases are recognized as an important medical problem and, with the aim of treating such 
d,seases. attempts have been made to develop a drug which has antiviral activity but has no activity to inhibit growth of 
normal cell lines. For example, extensive studies have been conducted on phosphonate nucleotides as selective anti- 
viral agents. Illustratively, rt has been reported that 9-(2-phosphonylmethoxy)ethyladenine (PMEA), 9-(2-phosphonyl- 
methoxy)ethyl-2,6<iiaminopurine (PMDAP) and the like compounds are effective against herpes simplex virus type 1 
and type 2 (HSV-1 and HSV-2). human immunodeficiency virus (HIV) and human hepatitis B virus (HBV) (Yokota et at 
Antimicrob. Agents Chemother., 35. 394 (1991); Votruba et aL, MoL Pharmacol, 32. 524 (1987)). 
[0003] However, these known phosphonate nucleotides have a problem in terms of safety such as a possibility of 
causing tox.crty and mutagenicity, typically including bone marrow cell growth inhibition, in the living body (Antiviral 
Research, 16. 77 (1 991 )). and, since these compounds do not have oral absorption ability (De Clercq et aL Antimicrob 
Agents Chemother., 33. 185 (1989)), their route of administration is limited to intravenous injection, intramuscular injec- 
tion and the like parenteral administration in order to obtain enough blood levels for exerting their effects Since the 
treatment by parenteral administration is difficult to apply to outpatients, such a method is not suitable for the treatment 
of AIDS, hepatitis B and the like diseases which require long-term therapy. 

[0004] On the other hand, the inventors of the present invention have previously found that specified ester derivatives 
of a phosphonate nucleotide show high oral absorption ability (EP 632048), but they have not been put into practical 
use yet. 

DISCLOSURE OF THE INVENTION 

[0005] The present invention contemplates providing novel compounds which show high antiviral activity and higher 
safety for the Irving body in comparison with the compounds so far proposed, simultaneously having high oral absorp- 
tion ability. v 

[0006] The present invention relates to phosphonate nucleotide compounds represented by formula (I): 

S-R l 




? 

CH 2 CHOCH*P-OR 2 
R 4 OR 1 



so (,n the above formula (I), R 1 represents a C r C 6 alkyl group or a C 7 -C 10 aralkyl group, each of R 2 and R 3 independently 
represents a hydrogen atom (with the proviso that R 2 and R 3 are not hydrogen atoms at the same time), a C,-C„ alkyl 
group, an acyloxymethyl group, an acylthioethyl group or an ethyl group substituted by one or more halogen atoms R 4 
represents a hydrogen atom, a C r C 4 alkyl group, a C n -C 4 hydroxyalkyl group or a C n -C 4 alkyl group substituted by one 
or more halogen atoms and X represents a cartx>n atom or a nitrogen atom), a salt thereof, a hydrate thereof or a sol- 
vate hereof, as well as a pharmaceutical composition and an antiviral agent each of which comprises these com- 
pounds. 
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BEST MODE OF CARRYING OUT THE INVENTION 

[0007] The following describes the present invention in detail. 

[0008] In the phosphonate nucleotide derivatives represented by the just described formula (I), examples of the C, - 
C 6 alkyl group defined by R 1 include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl. 
n-hexyl and the like groups. 

[0009] Examples of the C 7 -C 10 aralkyl group defined by R 1 include benzyl, phenetyl, phenylpropyl, phenylbutyl and 
the like groups. 

[001 0] According to the present invention, preferred is a compound in which R 1 is the just described C r C 6 alkyl group 
or benzyl group, more preferably a C r C 6 alkyl group. 

[0011] Examples of the (VC22 alkyl group defined by R 2 and R 3 include methyl, ethyl, n-propyl, isopropyl. n-butyl, 
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, 
hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, heneicosyl. docosyl and the like groups. 
[0012] Examples of the acyloxymethyl group of R 2 and R 3 include acetyloxymethyl, propionyloxymethyl, butyry- 
loxymethyl, isobutyryloxymethyl, valeryloxymethyl, isovaleryloxymethyl, pivaloyloxymethyl and the like groups. 
[0013] Examples of the acylthioethyl group of R 2 and R 3 include acetylthioethyi, propionyrthioethyl, butyrylthioethyl. 
isobutyryrthioethyl, valeryrthioethyl, isovaleryrthioethyl, pivaloylthioethyl and the like groups. 

[0014] With regard to the ethyl group of R 2 and R 3 substituted by one or more halogen atoms, examples of the halo- 
gen atom include fluorine, chlorine, bromine, iodine and the like atoms, and examples of the ethyl group substituted by 
one or more halogen atoms include 1-fluoroethyl, 2-fluoroethyl, 1-chloroethyl. 2-chloroethyl, 2-bromoethyl, 2,2-difluor- 
oethyl, 2,2-dichloroethyl, 2,2-dibromoethy, 2,2,2-trrfluoroethyl, 2,2.2-trichloroethyl, 2,2,2-tribromoethyl and the like 
groups, wherein it is particularly desirable that the 2-position of ethyl group is substituted, and fluorine atom is desirable 
as the halogen atom. 

[0015] It is desirable that at least one of R 2 and R 3 is an ethyl group substituted by one or more halogen atoms par- 
ticularly 2,2, 2-trifluoroethyl group. 

[0016] Examples of the C r C 4 alkyl group of R 4 include methyl, ethyl, n-propyl. isopropyl. n-butyl. isobutyl sec-butyl 
tert-butyl and the like groups. 

[0017] Examples of the CVC4 hydroxyalkyl group of R 4 include hydroxymethyl, 1 -hydroxyethyl. 2-hydroxyethyl. 1- 
hydroxypropyl. 2-hydroxypropyl, 3-hydroxypropyl, 1-hydroxybutyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl and 
the like groups. 

[0018] With regard to the C r C 4 alkyl group of R 4 substituted by one or more halogen atoms, examples of the halogen 
atom include fluorine, chlorine and the like atoms, examples of the C r C 4 alkyl group include methyl, ethyl, n-propyl, iso- 
propyl, n-butyl, isobutyl, sec-butyl, tert-butyl and the like groups, and examples of the C r C 4 alkyl group substituted by 
one or more halogen atoms include fluoromethyl, difluoromethyl, trifluoromethyl. fluoroethyl, chloroethyl, fluoropropyl 
chloropropyl, fluorobutyl, chlorobutyl and the like groups. 

[0019] According to the present invention, a compound in which R 4 is hydrogen atom is desirable. 
[0020] Also, according to the present invention, a compound in which X is carbon atom is desirable. 
[0021] The phosphonate nucleotide compound of the present invention represented by the aforementioned formula 
(I) can form a pharmaceutical^ acceptable salt. With regard to illustrative examples of such a salt, it can form lithium 
salt, sodium salt, potassium salt, magnesium salt, calcium salt and the like metal salts or ammonium salt, methylam- 
monium salt, dimethylammonium salt, trimethylammonium salt, dicyclohexylammonium salt and the like ammonium 
salts when an acidic group is present, and it can form hydrochloride, hydrobromide, sulfate, nitrate, phosphate and the 
like mineral acid salts or methanesulfonate, benzenesulfonate, paratoluenesulfonate, acetate, propionate, tartarate 
fumarate, maleate, malate. oxalate, succinate, citrate, benzoate, mandelate, cinnamate. lactate and the like organic 
acid salts when a basic group is present. 

[0022] In addition, the phosphonate nucleotide compound of the present invention represented by the aforementioned 
formula (I) or salts thereof can exist in the form of hydrates or solvates, and these hydrates and solvates are also 
included in the present invention. Examples of the solvent capable of forming solvates include methanol, ethanol iso- 
propanol, acetone, ethyl acetate, methylene chloride and the like. 

[0023] Illustrative examples of the compound of the present invention are shown in Table 1 below. In the table, Me 
means methyl group, Et means ethyl group, n-Pr means n-propyl group, i-Pr means isopropyl group. n-Bu means n- 
butyl group. i-Bu means isobutyl group, s-Bu means second-butyl group. t-Bu means tertiary-butyl group. n-Pen means 
n-pentyl group and n-Hex means n-hexyl group. 

[0024] As an analog of these compounds, a compound in which the phosphonate moiety is dissociated, namely 2- 
amino-9-[2-(phosphonylmethoxy)ethyl]-6-alkylthiopurine. has been applied as a patent by the US Department of Health 
and Human Service (US Patent 7683432). However, illustrative data on its antiviral action and synthesis examples and 
physical data of the compound are not described in said patent. According to the invention of the present application, 
as will be shown later in Test Example 2, when the compound of the just cited reference was compared with the com- 
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pound of the present invention, it was found that the compound of the present invention has superior oral absorption 
ability and is accumulated in the liver in a specific fashion. 
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n Don 


ru pc 


Et 


Me 


c 


30 


150 

-L \J V 


ii ricA 


PH PC ! 


Et 


Me 


c 




151 


Me 


_pu pp 


C f 

b t 


Me 


N 




152 


Et 


-CH«CF, 

V/i 1 2 w 1 3 


G L 


Ma 

Me 


M 

IN 


35 
















153 | 


n-Pr 


-CH.CFn 
vt 1 2 v 1 3 


C L 


Me 


IN 




1j4 


i-Pr 


-CH2CF3 


Et 


Me 


N 


40 


155 


n~Bu 


-CH Z CF 3 


Et 


Me 


N 




156 


i-Bu 


-CH ? CF 3 


Et 


Me 


N 


45 


157 


s-Bu 


— CH 2 CF 3 


Et 


Me 


N 




158 


t-Bu 


-CHjCFj 


Et 


Me 


N 




159 


n-Pen 


-CH,CF, 


Et 


Me 


N 


50 
















160 


n-Hex 


-CH 2 CF, 


Et 


Me 


N 
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Table 1 (cont'd). 



Corop. No. 


R' 


R J 


R 3 


0* 

[V 


Y 
A 


161 


Me 


-CH 2 CF 3 


n-Pr 


Me 


c 


162 


Et 


-CH Z CF 3 


n-Pr 


Me 


c 


163 


n-Pr 


-CHaCFa 


n-Pr 


Me 


c 


164 


i-Pr 


-CHzCFj 


n-Pr 


Me 


c 


165 


n-Bu 


™* CH2 CF3 


n-Pr 


Me 


c 


166 


i-Bu 


-CH2CF3 


n-Pr 


Me 


c 


167 


s-Bu 




n-Pr 




r 


168 


t-Bu 


-CH2CF3 


n-Pr 


Me 


c 


169 


n-Pen 


-CH2CF3 


n-Pr 


Me 


c 


170 


n-Hex 


-CH 2 CF 3 


n-Pr 


Me 


c 


171 


Me 


-CH2CF3 


n-Pr 


Me 


N 


172 


Et 


~CH 2 CF3 


n-Pr 


Me 


N 


173 


n-Pr 


-CH«CF» 


n-Pr 


Me 


N 


174 


i-Pr 


-CPU CF3 


n-Pr 


Me 


N 


175 


n-Bu 


-CH ? CF 3 


n-Pr 


Me 


N 


176 


i-Bu 


-CHzCFj 


n-Pr 


Me 


N 


177 


s-Bu 


-CH 2 CF 3 


n-Pr 


Me 


N 


178 


t-Bu 


-CHiCFj 


n-Pr 


Me 


N 


179 


n-Pen 


-CHaCFa 


n-Pr 


Me 


N 


180 


n-Hex 


-CHsCF, 


n-Pr 


Me 


N 
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Table 1 (cont'd). 



5 
















Comp. No 


Dl 

K 


K 


n 3 

R 3 


R 4 


X 


70 


181 


Me 


-CH 2 CFi 


n-Bu 


roc 


p 




182 


Bt 


-CH2CF3 


11 Oil 


Me 


p 
L 


75 


183 


n-Pr 


'CH2CF1 


n-Rti 
11 uu 


Me 


p 
I 




184 

X 


i-Pr 

111 




n-Bu 


Me 


c 




185 


11 u u 


on 2 Irr 3 


n-Bu 


Me 


c 


20 


186 




U112 or 3 


n-Bu 


Me 


c 




187 


s-Bu 


-CH 2 eF 3 


n-Bu 


Me 


c 


25 


188 


t — Rh 

v uu 




n-Bu 


Me 


c 




189 


n-Ppn 


un 2 vr 3 


n-Bu 


Me 


c 


30 


190 




or^or 3 


n-Bu 


Me 


c 




191 


Me 


^U2 V/r 3 


n-bu 


Me 


N 




192 


Bt 


-CH 2 CF3 


11 D U 


Me 




35 


193 


n-Pr 


— CH 2 CF3 


n-Bu 


flic 






194 


i-Pr 


-CH 2 CF, 


n-Bu 


Me 


N 


AO 


195 


n-Bu 


-CH 2 CF, 


n-Bu 


Me 


N 




196 


i-Bu 


-CHiCFi 


n-Bu 


Me 


N 


.45 


197 


s-Bu 


-CH Z CF, 


n-Bu 


Me 


N 




198 


t-Bu 


-CH,CF, 


n-Bu 


Me 


N 


50 


199 


n-Pen 


— CH2 CF 3 


n-Bu 


Me 


N 




200 


n-Hex 


-CHjCF, 


n-Bu 


Me 


N 



55 
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Table 1 (cont'd). 



5 


Comp. No 


R» 


r 


| R 1 


R 4 


1 1 

X 


70 


201 


Me 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 F 


-j 

c 




202 


Et 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 F 


c 


75 


203 


n-Pr 


-CHaCF, 


~CH:CF 3 


-CH 2 F 


c 




204 


i-Pr 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 F 


c 


SO 


205 


n-Bu 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 F 


c 


206 


i-Bu 


-CH 2 CF 3 


j -CH»CF 3 


-CH*F 


c 




207 


s-Bu 


-CH 2 CP 5 


-CH 2 CF 3 


-CH 2 F 


c 


25 


208 


t-Bu 


-CH 2 CP 3 


' -CH 2 CF 3 


-CH.F 


c 




209 


| n-Pen 


-CH Z CF, 


-CH 2 CF 3 


-CH 2 F 


c 


30 


210 


n-Hex 


-CH 2 CP 3 


-CH 2 CF 3 


-CH 2 F 


c 




211 


Me 


-CH 2 CFj 


-CH 2 CF 3 


-CH 2 F 


N 


35 


212 


Et 


-CH 2 CF 3 j 


-CH 2 CF 3 


-CH 2 F 


N 


213 


n-Pr 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 F 


N 




214 


i-Pr 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 F 


N 


40 


215 


n-Bu 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 F 


N 




216 


i-Bu 


4ShCcF 3 




-PH.P 
i<n 2 p 


M 


45 


217 | 


s-Bu 


-CH 2 CF 3 j 


-CH 2 CF 3 


-CH*F 


N 




218 | 


t-Bu 


-CH 2 CF 3 j 


-CH 2 CF 3 


-CH 2 F 


N 


SO 


219 


n-Pen 


-CH i CF 3 


-CHaCF, 


-CH 2 F 


N 




220 


n-Hex 


-CH 2 CF 3 ! 


-CHjCF, 


-CH 2 F 


N 



55 
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Table 1 (cont'd). 



5 


XT 

Uomp. No. 




K 


ft 3 


D < 

K 


v 
A 


10 


221 


Me 


Me . 


-CH 2 CF 3 


-CH*F 


c 




222 


Et 


Me 


-CH 2 CF 3 




P 


15 


223 


n-Pr 


Me 


-CH 2 CF 3 




P 
0 




224 


i-Pr 

i ii 


IIIC 


Oil 2 or 3 


.rue 

0112 r 


p 
0 




225 


n-Bu 


Me 


will urj 


on 2 r 


p 
0 


20 
















226 


i-Ru 

1 , uu 




-PH„PF* 
0112 or 3 


-PU C 


n 
o 




227 


s-Bu 


Me 


-CH,CF, 


-CHaF 


c 


25 




I D U 


,Up 


-pu rc 
orU or 3 


PU c 


n 
0 






n-Ppn 
ii rcii 




-PH PR 


-PU c 


p 
O 


30 


210 


n-Hpy 

11 IlC A 


Up 


-PH PF 
otl2 or 3 


-PU V 

on 2 r 


r» 
o 




231 


Me 




-PH. PR, 
ori2 or 3 


-PH. F 
0112 r 


I" 




232 


Et 


Me 


-CH2CF3 




N 


35 
















233 


n-Pr 


Me 


-CH2CF3 


-CH 2 F 


N 




234 


i-Pr 


Me 


-CH,CFi 


-CH,F 


N 


40 


235 


n-Bu 


Me 


-CH 2 CF 3 


-CH 2 F 


N 




236 


i-Bu 


Me 


-CH 2 CF, 


-CH 2 F 


N 


45 


237 


s-Bu 


Me 


-CH,CF3 


-CH*F 


N 




238 


t-Bu 


Me 


-CHjCF, 


-CH 2 F 


N 




239 


n-Pen 


Me 


-CH Z CF 3 


-CH 2 F 


N 


50 














240 


n-Hex 


Me 


-CHzCFj 


-CH*F 


N 



55 
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Table 1 (cont'd). 



c 
















Com p. No. 


R' 


r 


R 3 


R' 


X 


10 


241 


Me 


-CH 2 CF 3 


Et 


-CH 2 F 


C 




242 


Et 


-CH 2 CFa 


Et 


-CH 2 F 


C 


15. 


243 


n-Pr 


"CH2CF3 


Et 


-CH 2 F 


C 




244 


i-Pr 


-CHaCFj 


Et 


-CH 2 F 


C 


20 


245 


n-Bu 


-CHzCF, 


Et 


-CH 2 F 


C 




246 


i-Bu 


-CH*CFj 


Et 


-CH 2 F 


C 




247 


s-Bu 


-CHjCF 3 


Et 


-CH 2 F 


C 


25 


248 


t-Bu 


-CHjCFj 


Et 


-CH 2 P 


C 




249 


n-Pen 


-CH 2 CFj 


Et 


-CH 2 F 


C 


30 


250 


n-Hex 


-CH 2 CF 3 


Et 


-CH 2 F 


C 




251 


Me 


-CH 2 CF 3 


Et 


-CH 2 F 


N 


oo 


252 


Et 


-CH 2 CF 3 


Et 


-CH 2 F 


N 




253 


n-Pr 


-CHjCFj 


Et 


-CH 2 F 


N 




254 


i-Pr 


-CH 2 CF 3 


Et 


-CH 2 F 


N 


40 


255 


n-Bu 


-CHjCFj 


Et 


-CH 2 F 


N 






i -Rn 
I Du 


tn2 Lr 3 


hi 


-CH 2 F 


N 


45 


257 


s-Bu 


-CH 2 CF 3 


Et 


-CH 2 F 


H 




258 


t-Bu 


-CH 2 CF 3 


Et 


-CH 2 F 


N 


50 


259 


n-Pen 


-CH 2 CF 2 


Et 


-CH 2 F 


N 




260 


n-Hex 


-CH 2 CF, 


Et 


-CH 2 F 


N 
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Table 1 (cont'd). 



Com p. No. 


R' 


R 2 


R 3 


r 


X 


261 


Me 




n-Pr 


-PU c 

on 2 r 


p 
0 


262 






n-Pr 
11 r 1 


-PP. c 
on 2 r 


p 


£00 


n — P r 


-PH PF 


n-Pr 

n rr 


PU C 

-CH2F 


p 


OCA 
£04 


l-rr 


pm pp 

-IH2II 1 3 


n-Pr 


-CH2F 


C 


26 o 


n-Bu 


pi f r»p 
-CH2CF3 


n-Pr 


-CH2F 


c 


9CC 
£00 


i-bu 


ATT PP 

-Lrh 3 


n-Pr 


-CH 2 F 


c 


9G7 
£0 I 


s-Bu 


PU PC 

-l/n 2 Or 3 


n-Pr 


-CH2F 


c 


oco 

£00 


t-Bu 


pit nr 
-CH2CF3 


n-Pr 


-CH 2 F 


c 


2fay 


n-Pen 


-CH2CF3 


n-Pr 


-CH 2 F 


c 


OTP, 

2/0 


n-Hex 


pt 1 0 r* 
-CH2CF3 


n-Pr 


-CH 2 F 


c 


2/1 


Me 


or r pp 
-CH2CF3 


n-Pr 


-CH 2 F 


N 


979 
£ / £ 


1 1 


PU PC 


n-rr 


-CH 2 F 


N 


C i o 


n-Pr 


_PU pp 

un 2 or 3 


n-rr 


PU c 


M 

IN 


274 


i-Pr 




n-Pr 
11 r 1 


_PU c 

On 2 r 


IN 


275 


n-Bu 


_ CH 2 CF3 


n-Pr 


-CH 2 F 


N 


276 


i-Bu 


-CH 2 CF 3 


n-Pr 


-CH 2 F 


N 


277 


s-Bu 


-CH2CF3 


n-Pr 


-CH 2 F 


N 


278 


t-Bu 


-CH2CF3 


n-Pr 


-CH 2 F 


N 


279 


n-Pen 


-CH 2 CF, 


n-Pr 


-CH2F 


N 


280 


n-Hex 


-CHzCFj 


n-Pr 


-CH 2 F 


N 
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Table 1 (cont'd). 



5 


Comp. No. 


R' 


R 7 


r 


r 


X 


10 


281 


Me 


-CH:CF 3 


n-Bu 


-CHzF 


C 




282 


Et 


-CH,CF 3 


n-Bu 


-CHiF 


C 


75 


283 


n-Pr 


-CH,CF 3 


n-Bu 


-CH 2 F 


C 




284 


i-Pr 


-CHzCF, 


n-Bu 


-CHaF 


C 


20 


285 


n-Bu 


-CH*CF a 


n-Bu 


-CH*F 


C 


286 


i-Bu 


-CHjCF, 


n-Bu 


-CH*F 


C 




287 


s-Bu 


-CH»CF 5 


n-Bu 


-CH*F 


C 


25 


288 


t-Bu 


-CHjCF, 


n-Bu 


-CHzP 


c 




289 


n-Pen 


-CH 2 CF., 


n-Bu 


-CHzF 


c 


30 


290 


n-Hex 


-CHiCF, 


n-Bu 


-CHzF 


C 




291 


Me 


-CH,CF 3 


n-Bu 


-CH*F 


N 


35 


292 


Et 


-CH,CF, 


n-Bu 


-CH ? F 


N 


293 


n-Pr 


-CH:CF, 


n-Bu 


-CH*F 


N 




294 


i-Pr 


-CH:CF, 


n-Bu 


-CHjF 


N 


40 


295 


n-Bu 


-CHjCF, 


n-Bu 


-CH:F. 


N 






I - DU 




n-Bu 


-CHjF 


N 


45 


297 


s-Bu 


-CHzCF, 


n-Bu 


-CH,F 


N 




298 


t-Bu 


-CHjCF, 


n-Bu 


-CHzF 


N 


SO 


299 


n-Pen 


-CHtCFj 


n-Bu 


-CH,F 


N 




300 


n-Hex 


-CHjCF, 


n-Bu 


-CH*F 


N 



55 
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Table 1 (cont'd). 



5 


Com p. No. 


R 1 


R' 


R 3 


R* 


X 


10 


301 


Me 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 0H 


C 




302 


Et 


-CHjCF: 


-CH 2 CF 3 


-CH 2 0H 


C 


15 


303 


n-Pr 


-CH 2 CF 3 


-CH 2 CF, 


-CH 2 0H 


c 


304 


i-Pr 


-CHtCFj 


-CH 2 CF 3 


-CH 2 OH 


c 




305 


n-Bu 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 OH 


c 


20 


306 


i-Bu 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 0H 


'c 




307 


s-Bu 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 0H 


c 


25 


308 


t-Bu 


-CH 2 CF: 


-CH 2 CF 3 


-CH 2 0H 


c 




309 


n-Pen 


-CH 2 CF 3 


-CH 2 CF 3 _ 


-CH 2 OH 


c 


30 


310 


n-Hex 


-CHzCFj 


-CH 2 CF 3 


-CH 2 OH 


c 


311 


Me 


-CH : CF 3 


-CH 2 CF 3 


-CH 2 0H 


N 




312 


Et 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 0H 


N 


35 


313 


n-Pr 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 0H 


N 




314 


i-Pr 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 0H 


N 


40 


315 


n-Bu 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 OH 


N 




316 


i-Bu 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 0H 


N 


45 


317 


S-Bu 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 0H 


N 


318 


t-Bu 


-CH 2 CF 3 


-CH 2 CF 3 


-CH 2 0H 


N 




319 


n-Pen 


-CH 2 CF, 


-CH 2 CF 3 


-CH 2 0H 


N 


50 


320 


n-Hex 


-CH 2 CF 3 


-CHjCF 3 


-CH2OH 


N 
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Table 1 (cont'd). 



5 


Comp. No. 


R' 

IV 


IV 


R 3 


■ R' 

IV 


X 

A 


10 


321 


Me 


Me 


• -CH 2 GF 3 


-CH 2 0H 


c 




322 


Et 


Me 


-CHjCFj 


-CH 2 0H 


c 


15 


323 


n-Pr 


Me 


-CH 2 CF, 


-CH 2 0H 


c 




324 


i-Pr 


Me 


-CH 2 CF, 


-ch 2 oh 


(X 


20 


325 


n-Bu 


Me 


-CH»CF, 


-CHeOH 


c 


326 


i-Bu 


Me 


-CHiCF, 


-CH 2 OH 


c 




327 


s-Bu 


Me 


(ill /%T> 
-CH2CFJ 


Ait Am 

-CHiUH 


c 


25 


«J L U 


t-Ru 


Me 


-CH 2 CFj 


-CHjOH 


c 




329 


n-Pen 


Me 


-CH 2 CF 2 


-CH 2 0H 


c 


30 


330 


n-Hex 


Me 


-CH 2 CF 3 


-CH 2 0H 


c 




331 


Me 


Me 


-CH 2 CF, 


-CH 2 0H 


N 




332 


Et 


Me 


-CH 2 CFj 


-CH 2 OH 


N 


35 
















333 


n-Pr 


Me 


-CH 2 CF, 


-CH 2 0H 


N 




334 


i-Pr 


Me 


-CHzCF, 


-CH 2 OH 


N 


40 


335 


n-Bu 


Me 


-CH 2 CF, 


-CH 2 0H 


N 




336 


i-Bu 


Me 


-CH.CP, 


-CH 2 OH 


N 


45 


337 


s-Bu 


Me 


-CH 2 CP, 


-CH 2 OH 


N 




338 


t-Bu 


Me 


-CHzCF, 


-CH 2 OH 


N 


50 


339 


n-Pen 


Me 


-CH:CFj 


-CH 2 0H 


N 


340 


n-Hex 


Me 


-CHjCFj 


-CH 2 OH 


N 
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Table 1 (cont'd). 



5 


Com p. No. 


D 1 

K 


D 2 
K 


P 3 

K 1 




Y 

A 


10 


341 


.Me 


-CH2CF3 


Et : 


"-CH2OH 


C 




342 


Et 


-CH2CF3 


Et 


-CH2OH 


C 


15 


343 


n-Pr 


-CH 2 CF 3 


Et 


-CHiOH 


c 






i-Pr 


wll2 ul 3 


Et 


-CH2OH 


c 






n t)ii 


_nu rc 


Pt 


-CH ? 0H 

on 2 ui 1 


c 


20 




t — R ii 

1 DU 


-PFUPP., 


Et 


-CH2OH 


c 






c-R?i 


-ph,pp, 


Et 


-CH2OH 


c 


25 




t-Rn 
l DU 


v/il2 3 


Et 


-CHtOH 


c 






n-Ppn 


-PH,PFi 


Et 


-CH2OH 


c 


30 




n-Hpy 
11 nc A 


-PH,PF-. 


Et 


-CHzOH 


c 




7=i1 


Mp 




Et 


-CK2OH 


N 




352 


Et 


-CH2CF3 


Et 


-CH 2 0H 


N 


35 


353 


n-Pr 


-CH 2 CF 3 


Et 


-CH2OH 


N 




354 


i-Pr 


-CHzCFa 


Et 


-CHjOH 


N 


40 


355 


n-Bu 


-CH2CF1 


Et 


-CHjOH 


N 




356 


i-Bu 


-CHjCF, 


Et 


-CH2OH 


N 


45 


357 


s-Bu 


-CHjCF, 


Et 


-CH2OH 


N 




358 


t-Bu 


-CH t CF, 


Et 


-CH2OH 


N 


50 


359 


n-Pen 


-CH 2 CF, 


Et 


-CH2OH 


N. 




360 


n-Hex 


-CH 2 CF, 


Et 


-CH2OH 


N 
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Table 1 (cont'd). 



5 


Com p. No. 


R' 


r 


R J 


R* 


X 


10 


361 


Me 


-CHaCFj 


n-Pr 


-CH 2 0H 


C 




362 


Et 


-CH 2 CF 3 


n-Pr 


-CH 2 0H 


C 


15 


363 


n-Pr 


-CHjCFj 


nrPr 


-CH 2 0H 


C 




364 


i-Pr 


-CH 2 CF, 


n-Pr 


-CH 2 0H 


C 


20 


365 


n-Bu 


-CHjCFj 


n-Pr 


-CHaOH 


C 


366 


i-Bu 


-CH 2 CF 2 


n-Pr 


-CH 2 0H 


C 




367 


s-Bu 


-CH 2 CF, 


n-Pr 


-CH.OH 


c 


25 


368 


t-Bu 


-CHjCFj 


n-Pr 


-CH 2 OH 


c 




369 


n-Pen 


-CH 2 CF, 


n-Pr 


-CH 2 0H 


c 


30 


370 


n-Hex 


-CH 2 CF, 


n-Pr 


-CH 2 0H 


c 




371 


Me 


-CHjCFj 


n-Pr 


-CH 2 OH 


N 




372 


Bt 


-CH 2 CF, 


n-Pr 


-CH 2 0H 


M 


35 


373 


n-Pr 


-CH 2 CF, 


n-Pr 


-CH 2 OH 


N 




374 


i-Pr 


-ch 2 cf 5 


n-Pr 


-CH.OH 


N 


40 


375 


n-Bu 


-CH 2 CF, 


n-Pr 


-CH 2 0H 


N 




376 


i-Bu 


-CHzCFs 


n-Pr 


-CH 2 0H 


N 


45 


377 


s-Bu 


-CH 2 CF, 


n-Pr 


-CH 2 0H 


N 




378 


t-Bu 


-CH 2 CF, 


n-Pr 


-CH 2 0H 


N 


50 


379 


n-Pen 


-CH 2 CF, 


n-Pr 


-CH2OH 


N 


380 


n-Hex 


-CH 2 CF, 


n-Pr 


-CH 2 0H 


N 
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Table 1 (cont'd) 



5 


Corop. No. 




fr 


D3 

K 


K 


Y 
A 


10 


Qft i 
ooi 


.Up 

uric 
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Pt 
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c 


15 
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11 D U 
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p 
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n-Ru 
11 DU 


-PH-flH 

WrU2 un 


p 




385 


n-Bu 


_pu pc 

Ln2Ur 3 


n du 


-PH„f.H 

V/U2UU 


p 


20 


386 


i-Bu 


prj pc 


n-bu 


_pu nw 
-Ln2Un 


p 




387 


s-Bu 


-CH2CF3 
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p 


25 
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t-Bu 


pri pr? 
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n-Bu 


pu nw 


p 
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n-Pen 


_pU pc 

trh tr 3 


n du 


on2 un 


P 


30 


390 


_ IT--, 

n-riex 


-PH 

-Una l*" 3 


n DU 


L»U2 un 


P 




on i 


we 


-PH PF 


n du 


Kju.2 un 


N 




oyZ 




-PH PF 


n-Rir 

11 DU 


-CH,fiH 


N 


35 


OaO 


n-Pr 


V/112 3 


n-Rii 

11 u u 


-CH 2 0H 


N 






i-Pr 


-CH?CF 3 


n-Bu 


-CHsOH 


N 


40 


395 


n-Bu 


-CH 2 CF, 


n-Bu 
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N 




396 


i-Bu 


-CH 2 CF 5 


n-Bu 


-CH 2 0H 


N 


45 


397 


s-Bu 


-CH 2 CF, 


n-Bu 


-CH 2 0H 


N 


398 


. t-Bu 


-ChVCFa 


n-Bu 


-CH 2 0H 


N 




399 
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n-Bu 


-CHaOH 


N 


50 


400 


n-Hex 


-CH2CF3 


n-Bu 


-CH 2 0H 


N 



55 



23 



ISDOCID: <EP 0919562A1_I„> 



EP 0 919 562 A1 



Table 1 (cont'd). 



5 


Conap. No 






R 3 




|x 


10 


401 


Me 


0 
II 

-CHeOC + 

0 


T 0 
-CH 2 0C + 

o 


H 


c 


15 


402 


j Et 


II 

-CH 2 0C -f- 
0 


II 

-CHaOC -f- 
1 0 


H 


C 


20 


403 


i n-Pr 


II 

-CH.OC -f- 
0 


-CH 2 0C 4- 

o 


H 


C 




404 


i-Pr 


II , 

-CH 2 0C-f- 


1 II 

-CH^OC -f- 


u 
n 


r 


25 






0 










405 


n-Bu 


-CH,0C -f 


II 

-CH 2 0C4- 


H 
11 


p 


30 


406 


i-Bu 


0 

II 

-CH,0C -(- 


0 

II 

-CH 2 0C -j- 
0 


H 


c 


35 J 


407 


s-Bu 


II 

-CHjOC -f 

o ! 


II 

-CH 2 0C -}- 
0 


H I 


c 


40 I 


408 


t-Bu 


II 

-CH 2 0C -j- 

o 


II 

-CHzOC -f 
0 


H 


c 




409 | 


n-Pen 


II 

-PH-fir 4- 


II 

_pij nr i 

U12UU — 


t f 

H 1 


c 


45 j 






o 
II 

-CHaOC + 


0 








410 


n-Hex 


ii 

-CH2OC -f | 


H 1 


c 


50 






0 

n . 


0 








411 


Me 


-CH:0C -f- 


11 

-CH ? 0C -f 


Me 


c 



BNSDOCID: <EP 0919562A1J_> 



24 



EP 0 919 562 A1 



Table 1 (cont'd). 



£ 


Com p. No. 


R' 


R 2 


R J 


R« 


X 








0 

II . 

-pu nr _L 

n 
u 


0 






10 


A 1 O 


fct 


II . 

-pu nr X 

n 
u 


Me 




15 


413 


n-Pr 


ii 

-CH 2 OC + 


11 

-CH 2 OC -f 


Me 


c 








0 

-CHzOC 4- 
0 


0 






20 


414 


i-Pr 


-CH2OC 4- 
0 


Me 


c 




415 


n-Bu 


-CH„OC -f 


11 

-ch 2 oc 4- 


Me 


c 


25 


416 


i-Bu 


0 

-CH 2 OC -f- 
0 


0 

II 

-CH 2 0C 4- 
0 


Me 


c 


30 


417 


s-Bu . 


II 

-CH 2 0C -f 
0 


II 

-CH2OC 4- 

0 


Me 


c 


35 


418 


t-Bu 


II 

-CH 2 OC-f 
0 


II . 

-CH 2 0C 4- 
0 


Me 


c 


40 


A 10 


n-Pen 


II 
0 


II 

-pu np X i 
0 




p 




420 


n-Hex 


II 

-CH 2 0C -f 


II 

-ch 2 oc 4- 


Me 


c 


45 


421 


Me 


0 1 

II . 

-CH2OC 4- 

0 i 


0 

II . 

-CH2OC 4- 

0 


-CH2F 


c 


SO 


422 


Et 


II 

-CH20C 4- 


II 

-CH 2 OC 4- 


-CH 2 F 


c 
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5 


Com p. No. 


R' 


R' 


R 3 


R 4 


X 








0 


0 

II , 

-CH 2 0C -f 
0 






10 


423 


n-Pr 


li . 

-CH 2 0C 4- 
0 


-CH 2 F 


c 


15 


424 


i-Pr 


-CH 2 0C -f 
0 


II 

-CH 2 0C -f 
0 


-CH 2 F 


c 


20 


425 


n-Bu 


II . 

-CH 2 0C -f 

o 


II , 

— CH2OC 

0 

II . 

-CH 2 0C -j- 


-CH 2 F 


c 






1 DU 


II 

-CH ? 0C -f 




r 
0 


25 






0 


0 










^— Ri I 
o uu 


II , 

-CHoflC 4- 

o 


II , 
0 


-rH,R 

Ufl2 " 


r 


30 


428 


t-Bu 


II . 

-CH 2 0C -f- 


II 

-CH 2 0C -f 


-CH 2 F 


c 








0 

II . 

-CH20C -f 
0 


0 
II 

-CH 2 0C -j- 
0 






35 


429 


n-Pen 


-CH 2 F 


C 


40 


430 


n-Hex 


11 r 

-CH 2 0C -f- 
0 


II . 

-CH 2 0C j- 
0 


-CH 2 F 


C 




431 


Me 


II 

-CH 2 0C -f 


II 

-CHiOC -}- 


-CH2OH 


C 


45 






0 


0 

II , 

-CH 2 0C -L 








432 




II , 

-CH 2 0C -f 


-CH2OH 


c 


50 


433 


n-Pr 


0 

-CH 2 0C -f 


0 
II 

-CH2OC -}- 


-CH 2 0H 


c 
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5 


Com p. No. 


R 1 


R 2 


R 3 


R 4 


X 








0 


0 






10 


434 


i-Pr 


II 

-CH 2 0C-f 
0 


II 

-CH 2 OC -f 
0 


-CH 2 OH 


C 


15 


435 


n-Bu 


II 

-CH 2 OC -f 
0 


II 

-CH 2 0C -f 
0 


-CH 2 OH 


C 


20 


436 


i-Bu 


II 

-CH 2 OC -f 
0 


-CH 2 OC-j- 
0 


-CH 2 0H 


C 




437 


s-Bu 


II 

-CHaOC -f 


II , 

-CH 2 OC -f- 


-CH 2 OH 


C 


25 






0 


0 








438 


t-Bu 


II 

-CH 2 OC -{- 


II , 

-CH 2 0C -f 


-CH 2 0H 


C 


30 






0 


0 






439 


n-Pen 


-CH 2 OC f 
0 


-CH 2 0C -f 
0 


-CH 2 OK 


C 


35 


440 


n-Hex 


II 

-CH 2 OC -f 


II 

-CH 2 0C -f 


-OU0H 


C 


40 


441 


Me . 


0 

-CH 2 CH 5 SCY 
0 


0 

II / 

-CH 2 CH 2 SC^ 
0 


H 


C 




442 


Et 


II 

-CH 2 CH 2 ScY 


-CH 2 CH 2 SC-/ 


H 


C 


45 






0 


0 








443 


n-Pr 


-CH 2 CH 2 SCY 


-CH 2 CH 2 SCY 


H 


c 


50 


444 


i-Pr 


0 

-CH 2 CH 2 SCY 


0 

-CH,CH«SC-^ 


H 


c 
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Comp. No. 


p 1 

K 


Dt 


P 3 

n 


K 


v 
A 






0 


0 






445 


n-Bu 


-CH.CH.SC-^ 


II / 


H 


C 






0 


0 






446 


t-Bu 


II 

-CH 2 CH 2 SC-<^ 


-CH 2 CH 2 SC^ 


H 


c 






0 


0 






447 


s-Bu 


-CH 2 CH 2 SC-/ 


-CH 2 CH 2 SCY 


H 


c 






0 


0 






448 


t-Bu 


-CH 2 CH 2 SCY 

\ 


-CH 2 CH 2 SC< 

\ 


H 


c 






0 


0 






449 


n-Pen 


II / 

-CH 2 CH 2 SC< 


11 / 

-CH 2 CH 2 SC-< 

\ 


H 


c 






0 


0 






.'450 


n-Hex 


11 / 

-CH 2 CH : SC\ 


II / 

-CH 2 CH 2 SC\ 


H 


c 






0 


0 






451. 


Me 


11 / 

-CH 2 CH 2 SC\ 

\ 


-CH 2 CH 2 SCY 

\ 


Me 


c 






0 


0 






452 


Et 


-CH 2 CH 2 SC^ 


-CH 2 CH 2 SC-^ 


Me 


c 






0 


0 






453 


n-Pr 


11 / 


.11 / 


Me 


c 






0 


0 






454 


i-Pr 


-CH 2 CH 2 SC-/ 


-CH 2 CH 2 SC/ 


Me 


c 






0 


0 






455 


n-Bu 


-CH 2 CH 2 SC^ 


-CH 2 CH 2 SC^ 


Me 


c 
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Table 1 (cont'd). 



Com p. No. 


R' 


R J 


R 1 


R 4 


X 






(J 


0 






4dd 


i-Bu 


11 / 
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-CH 2 CH 2 SC-< 


11 / 

pit pm op / 


Me 
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u 


0 








s-Bu 


11 / 

ntt /*>[ i r>0 ✓ 

-CH 2 CH 2 SC-<r 


11 / 
-CH 2 CH 2 SC-< 


Me 


c 






0 


0 
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t-Bu 


-CH 2 CH 2 SC-<r 


II / 

-CHjCHzSC-^ 


Me 


c 






0 


0 






459 


n-Pen 


-CH 2 CH 2 SC^ 


-CH 2 CH 2 SCY 


Me 


c 






0 


0 






460 


n-Hex 


11 / 

-CHsCHzSC-^ 




Me 


c 






0 


0 
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Me 


-CHzCHzSC-^ 


-CfWHjSC-^ 


-CH 2 F 


c 






0 


0 






4 OO 
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-CH 2 CH 2 SC~^ 
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-CHsF 
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0 
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n -Di- 
li n 


11 / 
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0 
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464 


i-Pr 


-CH 2 CH 2 ScY 


II 

-CH 2 CH 2 SCY 
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0 
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0 
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-CH 2 CH 2 SCY 


-CH 2 F 


c 
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Comp. No. 


R 1 


r 


R 5 


R' 


X 








0 


0 






10 


467 


s-Bu 


11 / 

-CH 2 CH 2 SC< 
0 


11 / 

-CH 2 CH 2 SC< 

\ 

0 


-CH 2 F 


C 


15 


468 


t-Bu 


-CH 2 CH 2 SC-< 
0 


11 / 

-CH 2 CH 2 SC-< 
0 


-CH 2 F 


C 




469 


n-Pen 


11 / 

-CHjCH.SC-^ 


-CH 2 CH 2 SC-< 

\ 


-CH 2 F 


C 


20 






0 


0 








470 


n-Hex 


11 / 

-CHjCHsSC-^ 


-CH 2 CH 2 SC^ 


-CH 2 F 


C 


25 






0 


0 








471 


Me 


-CH 2 CH 2 SC-< 

o 


-CH 2 CH 2 SC-< 
\ 

0 


-CH 2 0H 


C 


30 


47? 


Et 


11 / 

-CKjCHjSC-^ 
0 


11 / 

-CH 2 CH 2 SC< 
\ 

0 


-CH 2 0H 


C 


35 


473 


n-Pr 


11 / 

-CH 2 CH 2 SC< 
0 


!i / 

-CH 2 CH 2 SC-< 

\ 

0 


-CH 2 0H 


C 




474 


i-Pr 


II / 

-CH 2 CH 2 SC< 

\ 


-CH,CHtSC-( 


-CH 2 OH 


c 


40 






0 


0 








475 


n-Bu 


11 / 

nil nrr pr» __/ 


11 / 


un 2 un 


r 


45 






0 


0 








476 


i-Bu 


-CH 2 CH 2 SC-^ 
0 


-CH 2 CH 2 SC^ 
0 


-CH 2 0H 


c 


50 
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-CH 2 CH 2 SC^ 


-CH 2 0H 


c 
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Com p. No. 


R 1 


R' 


R 3 


R 4 


X 








0 

II 


0 






70 


478 


t-Bu 


-CH.CH.SC-^ 
0 


|j 

-CH.CH.SC^ 
0 


-CH.OH 


C 


75 


479 


n-Pen 


y 

-CH 2 CH 2 SC^ 


-CH.CH.SC-v/ 


-CH.OH 


c 


20 


480 . 


n-Hex 


0 

-CH.CH.SC-^ 


0 

-CH.CH.SC-^ 


-CH.OH 


c 




481 


-CH t -@ 


-CH 2 CF 3 


-CH 2 CF 3 


H 


c 


25 


482 


-CH,^(o) 


-CHjCFj 


-CH.CF, 


H . 


N 


30 


483 


-CH,-<0> 


-CH.CFj 


Me 


H 


c 


35 


484 


-CH,^0) 


-CHaCFa 


Me 


H 


N 


40 


485 


-CH 2 -{o) 


-CH 2 CF 5 


Et 


H 


c 


45 


486 




-CH 2 CF 3 




H 


N 




487 




-CH 2 CF 3 


n-Pr 


H 


c 


50 


488 


-CH 2 -{0) 


-CH.CF, 


n-Pr 


H 


N 
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Comp. No. 


R 1 


R* 


R 3 


R 4 


X 


10 


.ion 

489 


ru Jyu 
-1Hz -\\J / 


-CH 2 CF 3 


n-Bu 


ft 
H 


C 


15 




ru -J r\\ 
-CH 2 "yj> 


pi] pP 

-IH 2 CF 3 


n-Bu 


H 


N 


20 


491 


-CH 2 ^0) 


-CH 2 CF 3 


-CH 2 CF, 


Me 


C 




492 




-CH 2 CF 3 


-CHjCF, 


Me 


N 


25 


493 




-CH 2 CF 3 


Me 


Me 


C 


30 


494 


-CH 2 -<^0/ 


-CH 2 CF 3 


Me 


Me 


H 


35 


495 


-CH 2 -(0/ 


-CH2CF3 


Et 


Me 


C 


40 


49b 




-CHaCFj 


Et 


Me 


N 




497 




-CHzCFj 


n-Pr 


Me 


c 


45 


498 


-CH 2 -<0) 


-CHaCF, 


n-Pr 


Me 


N 


50 


499 


-CH S -(O) 


-CH 2 CF 3 


n-Bu 


Me 


C 
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Com p. No 


R 1 


R 2 


R 1 


R* 


X 


70 


500 


-CH 2 -<g) 


-CH»CF3 


n-Bu 


Me 


N 


15 


501 


/ — v 
-CHz-^O) 


-CH ? CF, 


-CH 2 CF, 


-CH.F 


C 


20 


502 




"CHzCFs 


-CH 2 CF 3 


-CH 2 F 


N 




503 




-CH 2 CF 3 


Me 


-CH 2 F 


C 


25 


504 




-CH 2 CF 3 


Me 


-CH 2 F 


N 


30 


505 


/ \ 

rCH 2 -^0) 


-CH,CF 3 


Et 


-CH 2 F 


C 


35. 


506 


/ \ 

-CH,-^0) 


-CH 2 CF 3 


Et 


-CH.F 


H 


40 


507 




-CH 2 CF, 


n-Pr 


-CH 2 F 


C 


45 . 


CAO 


-CH 2 ^Q> 


-CH 3 CFj 


n-Pr 


-CH 2 F 


N 




509 


-CH 2 -<Q> 


-CH 2 CF 3 


n-Bu 


-CH 2 F 


C 


50 


510 


-CH 2 ^0> 


-CHsCFa 


n-Bu 


-CH 2 F 


N 
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Com p. No. 


R 1 


R' 


R 3 




X 


10 


Oil 






nit nn 

-CHaChj 


-CH2OH 


c 


15 


d12 


-CH 2 -<0) 


-CH2CF3 


-CH 2 CFj 


-CH2OH 


N 


20 


513 


-CHa^O) 


-CH2CF3 


Me 


-CH2OH 


C 




514 


-CH 2 


-CH 2 CF 3 


Me 


-CH 2 0H 


N 


25 


515 


-CH, -^O) 


-CH 2 CF 3 


Et 


-CH2OH 


C 


30 


516 


-CH.^O/ 


-CH 2 CF 3 


Et 


-CH 2 0H 


N 


35 


517 


-CH 2 -\U) 


-CH2CF3 


n-Pr 


-CH2OH 


C 


40 


518 


-CH 2 -^0) 


-CH0CF3 


iVrPr 


-CH 2 QH 


N 








Lrhur 3 


n du 


Ln 2 un 




45 


520 


-CH 2 -{0> 


"CH2CF3 


n-Bu 


-CH 2 0H 


N 


50 


521 


-(CH 2 ) 2 -i@> 


-CHtCF, 


-CH 2 CF 3 


H 


C 
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Comp. No 


D 1 


n 2 

R 


n 3 

R 


R* 


X 


10 


522 


-(CH 2 ) 2 -^0) 


-CH 2 CF 3 


-CH 2 CF 3 


H 


N 


15 


523 


-(CH 2 ) 2 -<Q> 


-CH 2 CF 3 


Me 


H 


C 


20 


524 




-CH 2 CFa 


Me 


H 


N 


25 


525 


-(CH 2 ) 2 -(Q> 


-CH 2 CF 3 


Et 


H 


C 




526 


-cch 2 ) 2 -(o) 


-CH 2 CF 3 


Et 


H 


N 


30 


527 


-(CH 2 ) 2 ^(o) 


-CH 2 CF 3 


n-P, 


H 


C 


35 


528 


-(CH 2 ) 2 -<Q> 


-CH 2 CF 3 


n-Pr 


H 


N 


40 


529 


-(CH 2 ) 2 -^0) 


-CH 2 CP 3 


n-Bu 


H 


C 


45 


530 


"(CH 2 ) 2 ^(o) 


-CH 2 CF 3 


n-Bu 


H 


N 




531 


-(CH 2 ) 2 -^) 


-CH 2 CF 3 


-CH 2 CF 3 


He 


C 


50 


532 


-(CH 2 ) 2 ^0) 


-CH 2 CF 3 


-CH 2 CF 3 


Me 


N 
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5 


Com p. No. 


R' 


R J 


R 3 


R' 


x 


10 


533 


-(CH 2 ) 2 -(o) 


-CH 2 CF, 


Me 


Me 


C 


15 


534 


-(CH 2 ) 2 ^0> 


-CH 2 CF 3 


Me 


Me 


N 


20 


535 


-(CH 2 ) 2 -^0) 


-CH 2 CFi 


Bt 


Me 


C 




536 


-(CH 2 ) 2 -<p) 


-CH 2 CF 3 


Bt 


Me 


N 


25 


537 


-(CH 2 ) 2 -^0> 


-CH 2 CF 3 


n-Pr 


Me 


C 


30 


538 


-(CH 2 ) 2 -<0) 


-CH 2 CF 3 


n-Pr 


Me 


N 


35 


539 


-<CH,) t -@ 


-CH 2 CF 3 


n-Bu 


Me 


C 


40 


540 


-(CH 2 ) 2 -@> 


-CH 2 CFj 


n-Bu 


Me 


N 




541 


/ — \ 

-(CH 2 ) 2 -^0) 


-CH 2 CP 3 


-CH 2 CFj 


-CH 2 F 


C 


45 


542 


-(CH 2 ) 2 -^0) 


~CH2 CF3 


-CH 2 CF 3 


-CH 2 F 


N 


50 


543 


-(CH 2 ) 2 -^0> 


-CH 2 CF 3 


Me 


-CH 2 F 


C 
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Comp. No. 


R' 


R* 


R 5 


R 4 


X 


10 


544 


-<CH,),-@ 


-CH 2 CF, 


Me 


-CH 2 F 


N 


15 


545 


-(CH,),-@ 


-CH 2 CF, 


Et 


-CH 2 F 


C 


20 


546 


-(CH 2 ) 2 -(0> 


-CH 2 CF, 


Et 


-CH 2 F 


H 




547 


-(CH,),-<0) 


-CH 2 CF, 


n-Pr 


-CH 2 F 


C 


25 


548 


-(CH 2 ) 2 -(o) 


-CHaCFj 


n-Pr 


-CH 2 F 


N 


30 


549 


-(CH 2 ) 2 -@> 


-CHzCFj 


n-Bu 


-CH 2 F 


C 


35 


550 


-(CH 2 ) 2 -<^ 


-CH 2 CF, 


n-Bu 


-CH 2 F 


N 


40 


551 


-(CH 2 ) 2 -<g> 


-CH.CF, 


CFgCf^ - 


-CH 2 OH 


C 




552 


-(CH 2 ) 2 -<g> 


-CH 2 CFa 


CF 3 CH 2 - 


-CH 2 OH 


N 


45 


553 


-(CH,),-<Q> 


-CH 2 CF, 


Me 


-CH 2 OH 


C 


50 


554 


-(CH 2 ) 3 -<g> 


-CH.CF, 


.Me 


-CH 2 0H 


N 



55 
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Table 1 (cont'd). 



5 


Comp. No. 


R" 


R z 


R 1 


R* 


X 


10 


555 


-(ch*)*-(o) 


-CHjCF, 


Et 


-CH,0H 


C 


15 


556 


-(CH 3 ) 2 -(0) 


-CHjCF, 


Et 


-CHzOH 


N 


20 


557 


/ \ 

-(ch 2 ): -^o) 


-CHjCFa 


n-Pr 


-CH*0H 


C 




558 


~(CH 2 ) 5 -^O) 


-CHjCFj 


n-Pr 


-CH»0H 


N 


25 


559 


-CCH«)t-@ 


-CH,CF, 


n-Bu 


-CHzOH 


C 


30 


560 




-CH 2 CF, 


n-Bu 


-CH ? OH 


N 



[0025] With regard to the production method of the compound of the present invention, a compound in which R 2 and 
R of the compound of formula (i) are a C r C 22 alkyl group or an ethyl group substituted by one or more halogen atoms 
and R = R can be synthesized, for example, in accordance with the following reaction route (1) or (2). 
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Reaction Route (1) 
[0026) 



10 



15 



20 



25 



R'O-P-OR 5 
OR' 



W-CH*CHOCH:-W 
(II) 



S-R' 
H (V) 



(III) 



W-CH«CHOCHf-P-OR' 
R* OR 5 



(IV) 



S-R 1 



CH l CHOCH 2 P-OR ; 
R* OR 5 
(I' ) 



40 



50 



55 



(In the above reaction formula, R 1 , R 4 and X are as already defined in the foregoing, R 5 is a C r C 22 alkyl group or an 
ethyl group substituted by one or more halogen atoms and W is a leaving group such as a halogen atom, paratolue- 
nesulfonyloxy group, methanesulfonyloxy group, trrf luoromethanesulfonyloxy group or the like.) 
[0027] Firstly, the compound of the aforementioned formula (II) and the compound of the aforementioned formula (III) 
are allowed to undergo the reaction at a temperature of from 10 to 250°C, preferably from 130 to 180°C, for a period of 
from 0. 1 to 20 hours, preferably from 3 to 6 hours. 

[0028] If necessary, the compound of the aforementioned formula (IV) obtained by the aforementioned reaction can 
be separated and purified by ordinary separation purification means such as distillation, adsorption, partition chroma- 
tography and the like. The compound of the aforementioned formula (IV) may be separated and purified in this manner 
or used as such in the following reaction without purification. 

[0029] Subsequently, the compound of the aforementioned formula (IV) and the compound of the aforementioned for- 
mula (V) are allowed to react with each other at a temperature of from 10 to 200°C. preferably from 50 to 150°C for a 
penod of from 0.1 to 100 hours, preferably from 5 to 20 hours, in acetonrtrile, tetrahydrofuran, dimethyl sulfoxide 
dimethytformamrde, methylpyrrolidone or the like appropriate solvent in the presence of sodium carbonate, potassium 
carbonate, cesium carbonate, sodium hydride, potassium hydride, triethylamine, diazabicycloundecene or the like 
base, thereby obtaining the compound of the aforementioned formula (I*). The thus obtained compound of the formula 
<r» is a compound in which R and R 3 of the formula (I) are a C r C 22 alkyl group or an ethyl group substituted by one 
or more halogen atoms and R 2 = R 3 . 

[0030] In this connection, sources of the compound of the aforementioned formula (II), the compound of the afore- 
mentioned formula (III) and the compound of the aforementioned formula (IV) to be used as starting materials of the 
reaction route (1) are not particularly limited, and commercially available compounds as reagents can be used or they 
can be optionally synthesized by known methods. In addition, the compound of the aforementioned formula (V) can be 
obtained from a compound of formula (VI) and a compound of formula (VIII) or a salt thereof, which will be described 
later, by heating them at a temperature of from 50 to 100°C in an appropriate solvent such as acetonitrile dimethyl sul- 
foxide or the like. 
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[0031] The compound of the aforementioned formula (V) can also be produced by the following method. 
Reaction Route (2) 



5 [0032] 



w 



15 



C 1 

/"A 



N N N NHi 



H 



O 



W-CH 2 CHOCH 2 -P-OR s 
I I 
R 4 OR J 
(IV) 



(VI) 



25 



N N NH : 



O 



CH ! CHOCH 2 P-OR ! 
R 4 OR 5 



R'-SH 
(VIII) 



S-R' 
N N^NH : 



O 



CHsCHOCH^P-OR 5 
R 4 OR 3 



30 



(VII) 



(r ) 



35 (In the above formulae, R 1 , R 4 , R 5 , X and W are as defined in the foregoing.) 

[0033] The compound of the aforementioned formula (VII) is obtained by allowing the compound of the aforemen- 
tioned formula (IV) obtained by the reaction route (1) and the compound of the aforementioned formula (VI) to react with 
each other at a temperature of from 10 to 200°C, preferably from 50 to 150°C, for a period of from 0.1 to 100 hours, 
preferably from 5 to 20 hours, in acetonitrile, tetrahydrofuran, dimethyl sulfoxide, dimethyrformamide, methyipyrroiidone 

40 or the like appropriate solvent in the presence of sodium carbonate, potassium carbonate, cesium carbonate, sodium 
hydride, potassium hydride, triethylamine, diazabicycloundecene or the like base. Thereafter, the compound of the 
aforementioned formula (P) can be obtained by allowing the compound of the aforementioned formula (VII) and a mer- 
captan represented by the compound of the aforementioned formula (VIII) or a salt thereof (for example, sodium salt, 
potassium salt, lithium salt, triethylamine salt or the like) to react with each other at a temperature of from 1 0 to 200°C, 

45 preferably from 70 to 120°C, for a period of from 0.1 to 100 hours, preferably from 5 to 12 hours, in an appropriate sol- 
vent such as acetonitrile, tetrahydrofuran, dimethyl sulfoxide, dimethyrformamide, methyipyrroiidone or the like, if nec- 
essary in the presence of an appropriate tertiary amine. 

[0034] In this connection, source of the compound of the aforementioned formula (VI) to be used as material of the 
reaction route (2) is not particularly limited, and commercially available compound as a reagent can be used or it can 
so be optionally synthesized by known methods. 

[0035] The compound of the aforementioned formula (I*) can also be produced by the following method. 
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Reaction Route (3) 



[0036] 



5 




10 



n6tn N 



(IV) 



HN 




CHiCHOCHiP-OR* 
R 4 OR 5 



(IX) 



15 



(X) 




20 



(In the above formulae, R 1 , R 4 , R 5 , X and W are as defined in the foregoing, and Y is a halogen atom such as chlorine 

25 atom, bromine atom, iodine atom or the like, or mesyioxy group or tosyloxy group.) 

[0037] The compound of the aforementioned formula (X) is obtained by allowing the compound of the aforementioned 
formula (IV) obtained by the reaction route (1) and the compound of the aforementioned formula (IX) to react with each 
other at a temperature of from 1 0 to 200°C, preferably from 50 to 1 50°C, for a period of from 0. 1 to 1 00 hours, preferably 
from 5 to 20 hours, in acetonitrile, tetrahydrofuran, dimethyl sulfoxide, dimethylformamide, methylpyrrolidone or the like 

30 appropriate solvent in the presence of sodium carbonate, potassium carbonate, cesium carbonate, sodium hydride, 
potassium hydride, triethylamine, diazabicycloundecene or the like base. Thereafter, the compound of the aforemen- 
tioned formula (V) is obtained by allowing the compound of the aforementioned formula (X) and the alky! halide, alkyl 
mesylate or alkyl tosylate compound represented by the aforementioned formula (XI) to react with each other at a tem- 
perature of from 10 to 200°C. preferably from 50 to 150°C, for a period of from 0.1 to 100 hours, preferably from 1 to 20 

35 hours, in acetonitrile, tetrahydrofuran, dimethyl sulfoxide, dimethylformamide, methylpyrrolidone or the like appropriate 
solvent in the presence of sodium carbonate, potassium carbonate, cesium carbonate, sodium hydride, potassium 
hydride, triethylamine, diazabicycloundecene or the like base. 

[0038] The compound of the aforementioned formula (X) can also be produced by the following method. 
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25 



C 1 



10 



15 



NljSr'V O \\ 

iH,CHOCH,J-OR< NHiCNHi 

mo k ' 0R ' 



o 

I II 

CH*CHOCH*P-OR 5 

(X) R ' ° R ' 



(In the above formulae, R 4 , R 5 and X are as defined in the foregoing.) 

[0039] The compound of the aforementioned formula (X) is obtained by allowing the compound of the aforementioned 
formula (VII) obtained by the reaction route (2) to undergo the reaction in the presence of thiourea or the like at a tem- 
perature of from 10 to 200°C, preferably from 50 to 150°C, for a period of from 0.1 to 100 hours, preferably from 0.25 to 
30 4 hours, in an appropriate solvent such as acetonitrile. tetrahydrofuran, dimethyl sulfoxide, dimethylformamide, methyl- 
pyrrolidone, ethanol, methanol, 2,2,2-trifluoroethanol or the like. 

[0040] In this connection, source of the compound of the aforementioned formula (IX) to be used as material of the 
reaction route (3) is not particularly limited, and commercially available compound as a reagent can be used or it can 
be optionally synthesized by known methods. 
35 [0041] A compound of the formula (I) having a substrtuent group other than R 5 of the compound of the aforementioned 
formula (I*) can be obtained by further carrying out reaction of the compound of formula (I*). 

[0042] A compound of the formula (I) in which R 3 is hydrogen atom, a CVC^ alkyl group, an acylthioethyl group or 
an ethyl group substituted by one or more halogen atoms and R 2 is a C r C 4 alkyl group or an ethyl group substituted 
by one or more halogen atoms is obtained by allowing the compound of the aforementioned formula (I') to react with a 
40 compound of formula (XII): 

R 6 OH (X||) 

(wherein R 6 is hydrogen atom, a C-j-C 4 alkyl group, an acylthioethyl group or an ethyl group substituted by one or more 
45 halogen atoms) at a temperature of from 1 0 to 1 00°C, preferably from 20 to 30°C, for a period of from 0. 1 to 1 00 hours, 
preferably from 5 to 12 hours, without solvent or in an appropriate solvent such as dichloromethane or the like chlorine 
solvent, pyridine, acetonitrile, tetrahydrofuran, dimethyl sulfoxide, dimethylformamide, methylpyrrolidone or the like, if 
necessary in the presence of p-toluenesuffonic acid, methanesulfonic acid, hydrochloric acid, phosphoric acid or the 
like acid. 
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10 



75 



S-R 1 

N N NHi 

0 
II 

CHiCHOCHtP-OR 5 
R 4 OR 3 
(I' ) 



R'OH 



S-R' 

0 
II 

CHzCHOCH^P-OR 5 
R 4 OR 8 
(I' ) 



(In the above formulae, R 1 , R 4 , R 5 , R 6 and X are as defined in the foregoing.) 

[0043] A compound of the formula (I) in which R 2 and R 3 are each independently a C-j-C^ alkyi group, an acylthioe- 
20 thyl group or an ethyl group substituted by one or more halogen atoms can also be obtained by the following method. 



25 



30 



35 



S-R* 

X I J EUNSiMe, ClCOCOCl 
N N NH 2 > > 



0 



CHiCHOCHiPCOH): 
I 

R< d") 



S-R' 
N N NH S 



0 



CH:CHOCH*PC 1 2 
I 

R 4 

(XIII) 



40 



45 



50 



55 



B 7 0H 
(XIV) 



E s 0H 
(XV) 



S-R 1 

O 

CH 2 CHOCH 2 P (OR')OR« 



R 4 



(XVI) 



(In the above formulae, R 1 , R 4 and X are as defined in the foregoing, and R 7 or R 8 is each independently hydrogen 
atom, a C r C22 alkyl group, an acylthioethyl group or an ethyl group substituted by one or more halogen atoms.) 
[0044] Firstly, a compound of the aforementioned formula (l w ) obtained by hydrolyzing the compound (I*) is allowed to 
react with trimethylsilyldiethylamine in an appropriate solvent such as dichloromethane, dichloroethane. chloroform or 
the like chlorine solvent at around room temperature for about 1 hour. In this case, trimethylsilyldiethylamine is used in 
an amount of 2 moles or more based on 1 mole of the compound of the aforementioned formula (!"'). 
[0045] Next, the reaction solution is concentrated to dryness, the resulting residue is dissolved in an appropriate sol- 
vent such as dichloromethane or the like chlorine solvent, oxalyl chloride is added to the solution in an amount of 2 
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moles or more based on 1 mole of the compound of the aforementioned formula (H, and then the mixture is allowed 
to undergo the reaction in the presence of a catalytically effective amount of dimethylformamide for about 1 hour in an 
ice bath and then about 1 hour at around room temperature. 

[0046] After evaporation of the solvent, the thus obtained compound of the aforementioned formula (XIII) is allowed 
to react, generally without purification, with the compound of formula (XIV) and/or the compound of formula (XV) at a 
temperature of from 10 to 100°C, preferably from 20 to 30°C, for a period of from 0.1 to 100 hours, preferably from 5 to 
12 hours, in an appropriate solvent such as dichloromethane or the like chlorine solvent, pyridine, acetonitrile, tetrahy- 
drofuran, dimethyl sulfoxide, dimethylformamide, methylpyrrolidone. The thus obtained compound of the formula (XVI) 
is a compound in which R 2 and R 3 of the compound of formula (I) are each independently hydrogen atom, a (VC22 
aikyl group, an acylthioethyl group or an ethyl group substituted by one or more halogen atoms. 
[0047] In this connection, the compound of the aforementioned formula (!"') to be used as material of the aforemen- 
tioned reaction can be obtained by hydrolyzing the compound of formula {!*), but it can be obtained more efficiently by 
preparing the compound of formula (I*) from a compound of the aforementioned formula (IV) in which R 5 is a C r C 4 alky! 
group and then allowing the thus prepared compound to react with triethyliodosilane, trimethylbromosilane or the like 
compound. 

[0048] A compound in which R 2 and R 3 of the compound of formula (I) are an acyloxymethyl group or a compound in 
which one of them is an acyloxymethyl group and the other is hydrogen atom is obtained by allowing the compound of 
the aforementioned formula (P") to react with an acyloxymethyl halide compound represented by formula (XVII): 

R 9 Y (XVII) 

(wherein R 9 is an acyloxymethyl group and Y is a halogen atom such as chlorine atom, bromine atom, iodine atom or 
the like) at a temperature of from 0 to 200°C, preferably from 10 to 100°C, for a period of from 1 to 300 hours, preferably 
from 10 to 200 hours, in acetonitrile, tetrahydrofuran, dimethyl sulfoxide, dimethylformamide, methylpyrrolidone or the 
like appropriate solvent in the presence of sodium carbonate, potassium carbonate, cesium carbonate, sodium hydride, 
potassium hydride, triethylamine, pyridine, diazabicycloundecene. N.N'-dichlorohexyM-morpholine carboxyamidine or 
the like base. 

[0049] When both of R 2 and R 3 of the compound of interest are an acyloxymethyl group, 2 moles of the compound of 
the formula (XVII) may be allowed to react with 1 mole of the compound of formula (V"), or at the same molar ratio when 
one of them is an acyloxymethyl group. 

[0050] Also, when one of R 2 and R 3 is an acyloxymethyl group and the other is a C r C22 alkyl group, an acylthioethyl 
group or an ethyl group substituted by one or more halogen atoms, such a compound can be produced by firstly pre- 
paring a compound (I") in which one of R 2 and R 3 is a CyC 2 2 a!k y' group, an acylthioethyl group or an ethyl group sub- 
stituted by one or more halogen atoms and the other is hydrogen atom (with the proviso that R 6 is hydrogen atom) and 
then allowing the thus prepared compound to react with the compound of formula (XVII) in accordance with the afore- 
mentioned method. 

[0051] As occasion demands, the compound of the aforementioned formula (I) obtained in these manners may be 
separated and purified from the reaction solution by optionally selecting ordinary nucleotide separation purification 
means such as recrystallization, adsorption, ion exchange, partition chromatography or the like. 
[0052] It is expected that the compound of the present invention can be used as an antiviral agent as will be described 
later in Test Examples and has antitumor activity as can be found in other ionic phosphonate nucleotide analogs. 
Though not particularly limited, illustrative examples of the virus to be treated include RNA viruses such as human 
immunodeficiency virus, influenza virus, hepatitis C virus and the like and DNA viruses such as herpes simplex virus I, 
herpes simplex virus II, cytomegalovirus, varicella zoster virus, hepatitis B virus and the like, of which hepatitis B virus 
is most desirable. 

[0053] When the compound of the present invention is used as a medicament, it is administered alone or as a phar- 
maceutical composition in combination with a pharmacologically acceptable earner. The composition is decided based 
on the solubility, chemical characteristics, route of administration, dosage regimen and the like of the compound. For 
example, it can be administered orally as granules, fine subtilaes, powders, tablets, hard syrups, soft capsules, troches, 
syrups, emulsions, soft gelatin capsules, gels, pastes, suspensions, liposomes and the like dosage forms or intrave- 
nously, intramuscularly or percutaneously as injections. It can also be used as powders for injection use which are dis- 
solved before using. 

[0054] The pharmacologically acceptable carrier is an organic or inorganic solid or liquid for medical use which is suit- 
able for oral, rectal, parenteral or topical administration. Examples of the solid carrier to be used in producing solid prep- 
arations include lactose, sucrose, starch, talc, cellulose, dextrin, kaolin, calcium carbonate, agar, pectin, stearic acid, 
magnesium stearate, lecithin, sodium chloride and the like. Examples of the liquid carrier to be used in producing liquid 
preparations for oral administration use include glycerol, peanut oil, polyvinyl pyrrolidone, olive oil, ethanol, benzyl alco- 
hol, propylene glycol, physiological saline, water and the like. In addition to the just described carriers, these prepara- 
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tions can contain auxiliary substances such as moistening agents, suspending agents, sweeteners, aromatics, coloring 
agents, preservatives and the like. Also, the liquid preparation may be used by containing it in capsules made of an 
absorbable material such as gelatin. 

[0055] Examples of the solvent or suspending agent to be used in producing injections and the like preparations for 
parenteral administration use include water, propylene glycol, polyethylene glycol, benzyl alcohol, ethyl oleate. lecithin 
and the like. 

[0056] Since compounds of the present invention, particularly the ester derivatives represented by the aforemen- 
tioned formula (I*), have high oral absorption ability as will be shown later in Test Examples, it is desirable according to 
the present invention to administer tnsHn in the form of oral preparations. In this connection, each of the aforementioned 
pharmaceutical preparations can be prepared in the ordinary method. 

[0057] When used by oral administration, the clinical dose is generally from 1 to 500 mg/kg, preferably from 5 to 50 
mg/kg, per day per adult as the compound of the present invention, but the administration may be carried out by option- 
ally changing the dose depending on the age. morbid state, symptoms, the presence or absence of simultaneous 
administration and the like. The just described daily dose of the compound of the present invention may be used once 
a day or by dividing the daily dose into 2 to several doses per day at appropriate intervals or by intermittent administra- 
tion. 

[0058] When used as injections, the clinical dose is generally from 0.1 to 50 mg/kg, preferably from 0.1 to 5 mg/kg, 
per day per adult as the compound of the present invention. 

20 EXAMPLES 

[0059] Examples of the present invention are given below by way of illustration and not by way of illustration. 

Inventive Example 1 Production of 2-amino-9-[2-[bis{2,2,2-trrfluoroetr^l)phosphonylmethoxy]ethyl]-6-ethylthiopurine 
25 (Compound No. 2 in Table 1) 

[0060] An 87 g (670 mmol) portion of 2-chloroethylchloromethyl ether and 200 g (61 0 mmol) of tris(2,2,2-trrf luoroethyl) 
phosphite were allowed to react with each other at 160°C for 7 hours, thereby obtaining 2-[bis(2,2,2-trifluoroethyl)phos- 
phony!methoxy]ethyl chloride quantitatively. 

30 [0061] A 206 g portion of 2-[bis(2,2,2-trrfluoroethyl)phosphonylmethoxy]ethyl chloride was dissolved in 2,000 ml of 
methyl ethyl ketone and heated under reflux for 8 hours together with 270 g of sodium iodide. After the reaction, this 
was cooled down to room temperature and then concentrated to dryness. The resulting residue was dissolved in chlo- 
roform/hexane, allowed to be adsorbed by a silica gel column and then eluted with chloroform/hexane. thereby obtain- 
ing 2-[bis(2,2,2-trif luoroethyl)phosphonylmethoxy]ethyl iodide quantitatively. 

35 [0062] A 15.0 g (88 mmol) portion of 2-amino-6-chloropurine was suspended in 360 ml of dimethylformamide and 
allowed to react with 13.9 ml (93 mmol) of 1 ,8<iiazabicyclo[5.4.0]undec-7-ene at 80°C for 1 hour. Next, 23.8 ml of 2- 
[bis(2 > 2,2-trifluoroethyl)phosphonylmethoxy]ethyl iodide was added to the reaction solution to carry out 5 hours of reac- 
tion at 100°C. After the reaction, this was cooled down to room temperature and then concentrated to dryness. The 
resulting residue was dissolved in chloroform, allowed to be adsorbed by a silica gel column and then eluted with 5% 

40 methanol-chloroform to obtain 23.3 g (56%) of 2-amino-9-[2-[bis(2 r 2,2-trrfluoroethyl)phosphonylmethoxy]ethyl]-6-chlo- 
ropurine. 

[0063] An 8.0 g portion of sodium thioethoxide was added to 400 ml of dimethylformamide solution containing 47. 1 g 
of 2-amino-9-[2-[bis(2,2,2-trHluoroethyl)phosphonylmethoxy]ethyO-6-chlaopurine, and the mixture was stirred at 80°C 
for 30 minutes. The reaction mixture was cooled down to room temperature and then concentrated to dryness. The 
45 resulting residue was dissolved in chloroform, allowed to be adsorbed by a silica gel column and then eluted with 0.4% 
to 1 .2% methanol-chloroform to obtain 1 4.3 g (30%) of 2-amino-9-[2-[bis(2,2,2-trif luoroethyl)phosphonylmethoxy]ethyl]- 
6-ethylthiopurine. 

UV: *max = 248, 322 (0.01 N HCI/CH 3 OH) 
so Xmax = 245, 309 (0.01 N NaOH/CH 3 OH) 

1 H-NMR (CDCI 3 , 6): 1.41 (t, J = 7.3 Hz, 3 H), 3.30 (q, J = 7.4 Hz. 2 H), 3.88 - 3.98 (m. 4 H), 4.20 - 4.48 (m 6 H) 
4.88 (bs, 2 H), 7.68 (s, 1 H) 

Inventive Example 2 Production of 2-amino-9-[2-[bis(2.2.2-trifluoroethyl)phosphonylmethoxy]ethyl]-6-methylthiopurine 
55 (Compound No. 1 in Table 1) 

[0064] The title compound was obtained by repeating the procedure of Inventive Example 1 , except that sodium thi- 
omethoxide was used in stead of sodium thioethoxide. 
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UV: Xmax = 248, 322 (0.01 N HCl/CH 3 OH) 
Xmax = 245. 309 (0.01 N NaOH/CH 3 OH) 

1 H-NMR (CDCI 3> 8): 2.64 (s. 3 H), 3.88 - 4.00 (m, 4 H), 4.27 (t. J = 5.0 Hz, 2 H). 4.37 (septet, J = 8.3 Hz. 4 H), 4.69 ' 
(S, 2 H), 7.69 (S, 1 H) 

5 

Inventive Example 3 Production of 9-[2-{bis(2,2,2-trif luoroethyl)phosphonylmethoxy]ethyl]-6-benzylthioguanine (Com- 
pound No. 481 in Table 1) 

[0065] The title compound was obtained by repeating the procedure of Inventive Example 1 , except that benzylmer- 
10 captan and triethylamine were used in stead of sodium thioethoxide. 

UV: Xmax = 248, 322 (0.01 N HCI/CH 3 OH) 
Xmax = 245, 309 (0.01 N NaOH/CH 3 OH) 

1 H-NMR (CDCI 3l 8): 3.86 - 3.96 (m, 4 H), 4.20 - .4.48 (m, 6 H), 4.57 (s, 2 H), 4.91 (bs, 2 H). 7.20 - 7.50 (m, 5 H), 
15 7.68 (s, 1 H) 

Inventive Example 4 Production of 2-amino-9-[2-[bis(2,2,2-trmuoroethyl)phosphonylmethoxy]ethyQ-6-n-butyrthiopurine 
(Compound No. 5 in Table 1) 

20 [0066] The trtle compound was obtained by repeating the procedure of Inventive Example 1 , except that n-butanethiol 
and triethylamine were used in stead of sodium thioethoxide. 

UV: Xmax = 248, 322 (0.01 N HCI/CH3OH) 
Xmax = 245, 309 (0.01 N NaOH/CH 3 OH) 
25 1 H-NMR (CDCI 3 , 5): 0.95 (t, J = 7.3 Hz, 3 H). 1.40 - 1.60 (m, 2 H), 1.68 - 1.84 (m. 2 H). 3.30 (t. J = 7.1 Hz, 2 H), 

3.84 - 4.05 (m. 4 H), 4.18 - 4.50 (m, 6 H). 4.88 (s. 2 H), 7.68 (s. 1 H) 

Inventive Example 5 Production of 2-amino-9-[2-[bis(2.2,2-trifluwoethyl)phosphonylmethoxy]ethyQ-6-i-butylthiopurine 
(Compound No. 6 in Table 1) 

30 

[0067] The title compound was obtained by repeating the procedure of Inventive Example 1 , except that i-butanethiol 
and triethylamine were used in stead of sodium thioethoxide. 

UV: Xmax = 248, 322 (0.01 N HCI/CH 3 OH) 
35 Xmax = 245, 309 (0.01 N NaOH/CH 3 OH) 

1 H-NMR (CDCI 3 , 5): 1 .06 (d, J = 6.7 Hz, 6 H), 2.00 (apparent septet. J = 6.7 Hz, 1 H), 3.22 (d, J = 6:8 Hz, 2 H), 3.84 
- 4.03 (m, 4 H), 4.20 - 4.47 (m, 6 H), 4.86 (s, 2 H), 7.68 (s, 1 H) 

Inventive Example 6 Production of 2-amincH9-[2-[bis(2,2,2-trifluoroethy^ 
40 (Compound No. 10 in Table 1) 

[0068] The title compound was obtained by repeating the procedure of Inventive Example 1 , except that n-hexanethiol 
and triethylamine were used in stead of sodium thioethoxide. 

45 UV: Xmax = 248. 322 (0.01 N HCl/CH 3 OH) 

Xmax = 245, 309 (0.01 N NaOH/CH 3 OH) 

1 H-NMR (CDCI 3 , 8): 0.89 (t, J = 6.9 Hz, 3 H), 1.22 - 1.58 (m, 6 H), 1.67 - 1.82 (m, 2 H). 3.29 (t, J = 7.2 Hz, 2 H), 
3.86 - 4.00 (m. 4 H). 4.20 - 4.48 (m, 6 H), 4.86 (bs, 2 H), 7.68 (s, 1 H) 

so Inventive Example 7 Production of 2-amino-9-[2-[bis(2,2,2-trif!uorotf 
rine (Compound No. 3 in Table 1) 

[0069] The title compound was obtained by repeating the procedure of Inventive Example 1, except that n-pro- 
panethiol and triethylamine were used in stead of sodium thioethoxide. 

55 

UV: Xmax = 248, 322 (0.01 N HCl/CH 3 OH) 
Xmax = 245, 309 (0.01 N NaOH/CH 3 OH) 

1 H-NMR (CDCI3. S): 1.06 (t. J = 7.2 Hz. 3 H). 1.78 (q, J = 72 Hz, 2 H), 3.28 (t. J = 7.0 Hz, 2 H), 3.84 - 3.98 (m, 4 
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H), 4.23 - 4.45 (m, 6 H), 4.87 (bs. 2 H). 7.68 (s, 1 H) 

Inventive Example 8 Production of 2-amino-9-[2-[bis(2,2,2-trHluoroethyl)phosphonyl^^ 
(Compound No. 4 in Table 1) 

5 

[0070] The title compound was obtained by repeating the procedure of Inventive Example 1 , except that i-propanethiol 
and triethylamine were used in stead of sodium thioethoxide. 

UV: Xmax = 248, 322 (0.01 N HCI/CH 3 OH) 
w Xmax = 245, 309 (0.01 N NaOH/CH 3 OH) 

1 H-NMR (CDCI 3 , 5): 1 .45 (d. J = 6.9 Hz, 6 H), 3.86 - 3.98 (m, 4 H), 4.20 - 4.46 (m, 7 H) p 4.86 (bs, 2 H), 7.67 (s, 1 H) 

Inventive Example 9 Production of 2-amino-9-[2-[sodium (2,2,2-trifluoroethyl)phosphony)methoxy]ethyl]-6-ethylthiopu- 
hne 

15 

[0071] A 0.71 ml portion of 1 N sodium hydroxide aqueous solution was added to 2.6 ml of THF solution containing 
334 mg of 2-amino-9-[2-[bis(2,2 t 2-trHluoroethyl)phosphonylmethoxy]ethyl]-6-ethyrthiopurine, and the mixture was 
stirred at room temperature for 3 hours and then freeze-dried to obtain 257 mg (89%) of the title compound. 

20 UV: Xmax = 248. 322 (0.01 N HCI/CH 3 OH) 
Xmax = 245, 309 (0.01 N NaOH/CH 3 OH) 

1 H-NMR (D 2 O r 5): 1.38 (t, J = 7.4 Hz, 3 H), 3.26 (q. J = 7.4 Hz, 2 H), 3.69 (q, J = 8.8 Hz. 2 H), 3.85 - 4.07 (m, 4 H). 
4.31 (t, J = 5.0 Hz, 2 H), 7.99 (s. 1 H) 

25 Inventive Example 10 Production of 2-amino-9-[2-[bis(2,2,2-trrfluoroethyl)phosphonylmethoxy]ethyl]-6- 
ethylthiopurine-2HCI (Compound No. 2 in Table 1) 

[0072] An 8 ml portion of ethyl acetate solution containing 763 mg of 2-amino-9-[2-[bis(2,2,2-trrfluoroethyl)phospho- 
nylmethoxy]ethyl]-6-ethylthiopurine was added dropwise to 2 ml of saturated hydrogen chloride/ethyl acetate solution, 
30 the mixture was stirred at room temperature for 30 minutes and concentrated under a reduced pressure and then the 
thus precipitated crystals were washed with ethyl acetate and dried to obtain 747 mg (99%) of the title compound. 

UV: >jnax = 248, 322 (0.01 N HCI/CH 3 OH) 
Xmax = 245, 309 (0.01 N NaOH/CH 3 OH) 
35 ""H-NMR (DMSO-d 5 , 6): 1.32 (t, J = 7.3 Hz, 3 H), 3.30 (q, J = 7.3 Hz, 2 H), 3.80 - 3.94 (m, 2 H), 4.13 (d, J = 7.9 Hz, 
2 H), 4.22 - 4.30 (m. 2 H), 4.53 - 4.77 (m, 4 H), 8.21 (s, 1 H) 

Inventive Example 1 1 Production of 2-amino-9-[2-(diethylphosphonylmethoxy)ethy(]-6-ethylthiopurine 

40 [0073] The title compound was obtained by repeating the procedure of Inventive Example 1 , except that triethyl phos- 
phite was used in stead of (2,2,2-trifluoroethyl) phosphite. 

1 H-NMR (CDCI 3 , 8): 1.30 (t, J = 7.0 Hz, 3 H), 1.42 (t, J = 7.4 Hz, 3 H), 3.31 (q, J = 7.5 Hz, 2 H). 3.77 (d, J = 8.3 Hz. 
2 H), 3.89 (t, J = 5.0 Hz. 2 H), 4.09 (quintet, J = 7.4 Hz, 4 H), 4.26 (t, J = 5.0 Hz, 2 H), 4.87 (bs. 2 H), 7.75 (s, 1 H) 

45 

Test Example 1 Hepatitis B virus (HBV) growth inhibition effect 

[0074] HBV growth inhibition effect was measured in accordance with a known method (K. Ueda et a/., Virology, 169 . 
213-216(1989)). 

so [0075] A total of 2 x 10 4 cells of HB61 1 (a HBV-producing recombinant human hepatoma cell strain) were cultured at 
37°C in Dulbecco's ME medium containing 10% fetal bovine serum, streptomycin (100 ug/ml), penicillin (100 lU/ml) and 
Geneticin (trade name, an antibiotic substance manufactured by Life Technologies) (0.2 mg/ml). The medium was 
exchanged on the 2nd and 5th days of the culturing and then replaced by the medium supplemented with a sample to 
be tested at a final concentration of from 0.005 to 100 jiM after 8. 1 1 and 14 days of the culturing, and DNA was recov- 

£5 ered from the cells after 1 7 days of the culturing. The amount of HBV-DNA in the cells was measured by Southern blot- 
ting to calculate concentration of the compound to give 50% inhibition of HBV-DNA synthesis. Also, the concentration 
of each compound required for causing death to 50% of the HB61 1 cells was calculated. For the sake of comparison, 
the same test was carried out on a known compound PMEA, a dipivaloyloxymethyl ester of PMEA (Reference Example 
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1) arri a known compound 9-[2-[bis(2,2.2-trifluo^^^ dis- 
closed ,n EP 632048 (Reference Example 2). The results are shown in Table 2 below. In this connection the compound 
No. corresponds to the compound No. in Table 1 . ^ 



Table 2 



20 



25 



30 



Compound No. 


50% inhibitory concen- 
tration for HBV-DNA syn- 
thesis (uM) 


50% Cytotoxic concen- 
tration for HB61 1 cells 
(uM) 


2 


0.06 


>1000 


3 


0.02 


>1000 


4 


0.07 


>1000 


PMEA 


0.3 


334 


Ref. Ex. 1 


1.08 


17.7 


Ref. Ex. 2 


0.06 


108 



Test Example 2 Inhibitory effect on HBV replication of low molecular weight fraction prepared from liver homogenate of 
a mouse that was orally administered with a compound nomogenate ot 

[0076] A sample to be tested was orally administered to each mouse of three animals per group in a dose of 0 2 g/kg 
hver perfusion was carried out from the portal vein one hour after the administration and then the liver was excised The 
hus excrsed hver was mixed with the same weight of physiological saline and was homogenized, and then a sample of 
5°000 moleSlaTwe!ghr Cti0n * h ° m ° 9enate was prepared usin9 an ""filtration membrane having a cutoff of 
[0077] A total of 2 x 10* cells of HB61 1 were cultured at 37°C in Dulbecco's ME medium containing 10% fetal bovine 

^Zf^T^l k T?' Pen J Ci,Hn 000 IU/ml) and Geneticin < 0 - 2 The medium was exchanged on the 

2nd and 5th days of the cultunng and then replaced by the medium supplemented with 1% of the just described low 
molecular we,ght fraction sample after 8. 1 1 and 14 days of the culturing. and DNA was recovered from the cells after 

ll « upw nl Unn9 - am0Unt 0< HBV " DNA in the cells was measured b V Southern Wotting to evaluate inhibitory 
effect on HBV-DNA synthes,s in the cells. For the sake of comparison, the same test was carried out on 2-amino-9-(2 

cSn"us P^Zl6^i2 PrOPymOPm ' ne (RefefenCe EXamP ' e 3) 35 3 typiCa ' 0f the com P° un ds dis- 
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Table 3 



Compound No. 


% inhibition of HBV-DNA 
synthesis 


3 

Ref. Ex. 3 


49 
17 



INDUSTRIAL APPLICABILITY 

[0078] Since the phosphonate nucleotide derivatives of the present invention have excellent antiviral activity, show 
high oral absorpt.on ability and are also excellent in terms of their distribution into hepatic cells, their usefulness as med- 
icaments is expected. 

Claims 
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1 . A phosphonate nucleotide compound represented by formula (I): 



<EP 0919562A1J_> 
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S-R 




N 



NHz 



(I) 



0 

I II 

CH:CHOCH 2 P-OR 2 
I I ' 

R 4 OR 3 



(in the above formula (I), R 1 represents a C-, -C 6 alky] group or a C r C 10 aralkyl group, each of R 2 and R 3 independ- 
ently represents a hydrogen atom (with the proviso that R 2 and R 3 are not hydrogen atoms at the same time), a C 1 - 
C22 ^tyl group, an acyloxymethyi group, an acyrthioeihyl group or an ethyl group substituted by one or more halo- 
gen atoms, R 4 represents a hydrogen atom, a C r C 4 alky! group, a C r C 4 hydroxyalkyl group or a C 1 -C 4 alkyl group 
substituted by one or more halogen atoms and X represents a carbon atom or a nitrogen atom), a salt thereof, a 
hydrate thereof or a solvate thereof. 

The compound according to claim 1, wherein R 1 is a C r C 6 alky! group and each of R 2 and R 3 is independently an 
ethyl group substituted by one or more halogen atoms. 

The compound according to claim 1 , wherein R 1 is a C r C 6 alkyl group and each of R 2 and R 3 is 2.2.2-trifluoroethyl 
group. 

A pharmaceutical composition which comprises any one of the compounds described in claims 1 to 3 and a phar- 
macologically acceptable carrier. 

An antiviral agent which comprises any one of the compounds described in claims 1 to 3. 
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